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ABSTRACT

The Navy K, -band Radiometric Mapping System (KRMS) was used to acquire high-resolution
passive microwave imagery of sea ice in the Bering, Chukchi, and Beaufort Seas during the joint
Navy-NASA SSM/I validation experiment in March 1988. Additionally, imagery of rivers and lakes
was acquiredin the vicinity of Fairbanks, Alaska, on two differentdays during this period. Information
presented here constitutes an index to digital tapes of KRMS imagery acquired during these flights.
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Navy-NASA SSM/I Validation Experiment
KRMS Data Products

INTRODUCTION

In March 1988 single-band (33.6-GHz, vertical polarization) passive microwave imagery was
acquired with the Navy K,-band Radiometric Mapping System (KRMS) in support of the Navy—
NASA SSM/I Sea Ice Validation Experiment. The experiment was conducted to verify and validate
estimates of total sea ice concentration and multiyear sea ice concentration retrieved from data
acquired by the Special Sensor Microwave/Imager (SSM/I), a satellite-borne, multiband, passive
microwave imaging system flown as part of the Defense Meteorological Satellite Program (DMSP)
sensor suite. KRMS imagery was acquired to provide a ground truth data set for sea ice validation
programs sponsored by the Navy (Eppler and Hawkins, 1985) and NASA (Cavalieri and Swift, 1987).

KRMS is particularly well suited to this application. Radiometric characteristics of open water,
first-year ice and multiyear ice are unique at the KRMS frequency. Each of the three surfaces can
be discriminated unambiguously in KRMS images (Eppler et al., 1986). This, coupled with the good
spatial resolution and wide swath of the KRMS, makes the sensor ideal for mapping sea ice type
and deriving sea ice concentration.

Ice conditions in four arctic regions were imaged with KRMS over a 6-day period as part of the
experiment (Table 1) (Farmer et al., 1989a). Aerial mosaics were flown in the Cape Lisburne region
of Alaska (Fig. 1), the Bering Sea between St. Lawrence and St. Matthew islands (Fig. 2), and the
Chukchi Sea (Fig. 3). A continuous strip of imagery was acquired along a 2000-km transect
extending from Harrison Bay, Alaska, to coastal waters near Ellesmere Island (Fig. 4). Subsequently
the Chukchi, Cape Lisburne, and Beaufort data sets were analyzed to derive total sea ice
concentration and the concentration of the multiyear fraction of the pack (Cavalieri et al., 1990).

DIGITAL TAPE PRODUCTS

Image data were digitized from analog tapes on an AT-compatible computer running under DOS
according to procedures described by Eppler and Heydlauff (1991). A significant portion of this
processing was accomplished in a Fairbanks motel room within hours of the completion of the data
flights. These data were used to plan subsequent flights. The remaining data were processed at the
Naval Oceanographic and Atmospheric Research Laboratory (NOARL) Polar Oceanography
Branch Office in Hanover, New Hampshire, after the field experiment was completed.
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Table 1. KRMS flights in support of the Navy-NASA SSM/I Validation

Experiment.

Region imaged Flight Coincident
with KRMS Date pattern data sets

Cape Lisburne 8 March 1989 mosaic GEOSAT

Beaufort Sea 11 March 1989
Bering Sea 13 March 1989
Chukchi Sea 14 March 1989

transect JPL-SAR, Goddard

AMMR, ERIM-SAR

LANDSAT
mosaic JPL-SAR,

Goddard-AMMR

LANDSAT
mosaic JPL-SAR,

Goddard-AMMR
AVHRR
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Figure 1. Location map of the KRMS
Cape Lisburne mosaic. The shaded box
encloses the area imaged in the mosaic.
These boundaries are approximate; in
most instances the area imaged extends
slightly beyond the area shown. Cell
boundaries of the NASA SSM/I 50-km
grid (heavy lines) are superimposed on
the latitude-longitude grid (lightlines) Small
numbers along the right hand margin and
bottom margin refer to row and column
coordinates of the NASA grid.
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Figure 2. Location map of the KRMS Bering Sea Figure 3. Location map of the KRMS Chukchi
mosaic. Refer to Figure 1 for explanation. Sea mosaic. Refer to Figure 1 for explanation

Raw digital files were copied into a XENIX-based system for subsequent processing and for
production of two different sets of archive tapes. The two sets of tapes, both of which are indexed
here (App. A and B), contain the same radiometric information but differ in terms of the format in
which the information is recorded and in terms of ancillary data recorded in conjunction with KRMS
radiances. One set of data was produced using the XENIX “tar” function and contains both pixel
intensities and a code that signifies the KRMS antenna used to acquire the data. The other set of
tapes was produced using the XENIX “dd” function and contains only pixelintensities. In subsequent
sections we use these function names (tar and dd) to distinguish one set of archive tapes from the
other. We provide indices to tar tapes and dd tapes in Appendices A and B. The primary difference
between tar tapes and dd tapes is the format in which the data are recorded.

tar format

taris a XENIX/UNIX tape function that copies entire directories to backup media. Data archived
with tar are compressed and the file directory structure typical of UNIX and XENIX systems is
preserved. Users running under XENIX (and probably UNIX) should be able to restore KRMS image
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Figure 4. Location map of the KRMS Beaufort Sea—Ellesmere Island transect. Note that
continuous imagery was acquired on both the outbound and inbound legs along this track.

files directly from these tartapes. However, data storedin this way typically are illegible to non-UNIX/
XENIX systems; users running under other operating systems probably will find their experience
with the tar tapes somewhat less than rewarding.

dd format

dd is the general purpose file-copying utility provided by XENIX. Data in dd files are preserved
in a standard format that is compatible with counterpart I/O utilities resident in most operating
systems. KRMS data tapes written with dd reside in binary format in unlabeled files with constant
record length and block size. Data written with dd are neither compressed, nor stored in a directory
structure. KRMS users on non-XENIX systems (Xontech, Arete), such as the U.S. Army Cold
Regions Research and Engineering Laboratory Geological Sciences Branch and the NOARL
Remote Sensing Branch, have not encountered significant problems reading KRMS dd files,
although some systems require byte swapping.

Images recorded on both sets of tapes are stored by scan in the sequence the scans were
acquired by KRMS. One scan consists of radiances measured across the entire 100° field of view
by one of three KRMS antennas. Later scans in afile representdata acquired farther downtrack than
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Most Significant Byte Least Significant Byte
tar : [15[14[13[12[11]10]9 |8 | [7[6[5|4[3][2]1]0]
L Il J

| ]
Antenna Pixel Intensity
Number (value between 0 and 2047)

dd: [15[14[13[12[11{10]9 |8 | (7[6]5]4[3[2]1]0]

T 1
Setto 0 Pixel Intensity
(value between 0 and 2047)

Figure 5. Bit patterns used for pixels recorded on tar and dd
archive tapes. On tar tapes, pixel intensity is stored in bits 1—
11, and anumeric code that identifies the KRMS antenna used
to obtain the data is stored in bits 12 and 13. The antenna code
will be an integer, 0, 1, or 2. Bit 0 is forced high (set to 1) by the
interface to the digitizing hardware. Bits 14 and 15 float, but
generally are 0 and 1, respectively. On ddtapes, the 11-bit pixel
intensity has been shifted to the least significant bits (0—10) Bits
11-15 are set to 0.

those from scans thatoccur atthe beginning of a file. Each image consists of 2,048 scans, each scan
consists of 512 pixels, and each pixel occupies two 8-bit bytes. The first 1024 bytes in a file, for
example, contain unsigned integer values for the 512 pixels that constitute the first scan in the image.
Images that are adjacent to one another have been recorded with an overlap of approximately 50
scans. That is to say that approximately the first 50 lines of one image duplicate data in the last 50
lines of the previous image.

Figure 5 shows differences in bit patterns used for pixels on tar and dd tapes. Pixels on tar tapes
include a two-bit antenna code that has been stripped from pixels on dd tapes. This code signifies
which of the three KRMS antennas was used to acquire data stored in the pixel. The antenna code
is not part of the pixel value and must be masked when images are restored from tar tapes. Integral
values recorded on both sets of tapes represent relative intensities sensed by KRMS; these data
are not calibrated and, in this form, do not correspond directly to radiometric brightness tempera-
tures. See Farmer et al. (1989b) for discussion of methods by which these data can be converted
to 33.6-GHz brightness temperatures.
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APPENDIX A: INDEX TO tar FORMAT TAPES

Notes on column headings:

Gains and offsets: Those listed here were applied to the analog signal during the
digitization process and are independent of gains and offsets given in logs by Farmer et al.
(1989) All files digitized with the same gain and offset probably can be calibrated with the
same equation. Changes in gain and offset may require that the calibration equation be
adjusted.

Number of lines lost: This refers to the minimum number of scans that are missing from
each image as a result of asynchronous timing between digitizing rates characteristic of the
A/D converter and the rate at which the AT computer can copy data.

Tape numbers: Analog tape number is the number of the analog mission tape on which
data were recorded aboard the P-3A aircraft. Digital tape number refers to the number of
the archived tar tape.
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CRREL ,2

» IMAGE
+_NAME

JULIAN | GMT
DAY START |} STGP

NUMBER
OF LINES!TAPE NGO
LOST __1ANA.:DIG.

GAIN COMMENTS

1 E27

72 23

72 81:31:22, 91:32:54 5.72

. F28
i F29

81:29:56' 91:31:28: 1.96 ! 5.72 ' 2848 ' 9
72 i g i :

S T .

8 i B 523

81:32:48, 61:33:66, 1.90 5.72 5] 23

BERIMG TRGMEIT.1

b ; ¢ . . © NUMBER | MUMBER ! ;
.IMAGE 1 JULIAN | GnT t GAIM D OFF- ¢ oF '0OF LINES!TAPE NO ! CCHMENTS
» MAnE ¢ pay . START STOP | LASEE L WINES, N MOST HARAG HDINGS

e A 5 v 16230:84) 146:34:44; 1.82 @ S.&7 U 3948 5 P G 124 ' LaND

: : : 8 b 5 ; 3 1 : .COAST @

3 ABE i 23 Y O1634:39 16539200 KO8 W Sns® L 2048 & & a8 24 & CRSG
R : 73 : 16:39:15; 1621432598 1488 1 Sabz o 2048° | 2 L Gt 24 ' LAND
F4 d e 1 N SRl Nea8RI29  1.1820 T Sersi i i2808F § S . G 2l K

E (55 y 2E P 16:48:24, 16:53:0604;: 1.82 . 5.67 . 2048 . ? I

i Fe ; TS E 16:52:59; 16:57:38; 1:.182 : 5.¢7 l 2048 : 3 E G E 24 : A
i F? g 7 : 16:57:33; 1?:@7:13; 1.82 : Sraibhl 2048 : 4 : G . =24 :
; F3 ; 23 ; 1420208 1?:@6:48E LB2l W Sl 12048 ; 9 ; G E 24 E
. (=5 ; 25 ; 17:@6:43; N7Zeeil i 2Rl 1382, ; S.67 ; 2948 ; 3 ; G : 24 E
; Fl18 ; 73 ; 17:11:1?; 17:15:55E 1.82 ; Y62 . 12048 ; 74 E G E 24 E
5 F11 i 23 5 17:15:50; 17:29:28; 15182 ; 5.67 . 2048 ; 4 é G E 25 E
i E12 i E i 17:28:23; 17:25:@1; 1.82 ; 9.67 . 2048 ; 3 ; G ; 23 E
; F13 E 78 : 17:24:562 17:29:34; 1.82 ; 5.67 . 2848 | 4 ; G ; 25 ;

17



BERING MOSAIC

: : : ] : " NUMBER | MUMBER | : ;
'IMAGE | JULIAN ! 6T ' GAIN ! OFF- ! OF !OF LINESTAPE NO ! COMMENTS °
. NAME DAY ' START : _ STOP _: ' SET_: LINES ! LOST_ !ANA.:!DIG.: :
: : ; : : : : : T LI 1 !
P11 73 ! 17:26:8@: 17:3@:37: 1.82 . 5.67 ' 2848 ! 1 ‘G _: 26 1 START
: : : : : : : : T L LINE 1
L F2 173t 17:3@:32! 17:35:18) 1.82 ! 5.67 ' 2048 ! 6 1 G ! 26 :
: : : : : : : ! T LINe 1 .
L F3 173t 17:35:@5: 17:39:43' 1.82 ! S.67 1 2048 : 4 ' G 26 ! :
: : : : : : : : T LI 1
' F4__ 1 73 ' 17:39:38! 17:44:15) 1.82 : 5.47 | 2048 . S ' G ! 2 :
: : : : ! : : : T 1 LINE 1
© FS 1 73 17:44:10 17:49:81' 1.82 : 5.67 1 2048 i S ' G 26 . :
: : ] ! ! : : : T LN 1
' F6& 1 73 ! 17:48:56 17:58:11: 1.82 : 5.47 ' 2048 1 17 ' G ! 26 : '
: : : : : : : : Dt 3 LIE 1
L F7 1 73 1 17:54:86 17:59:19! 1.82 ! 5.647 1 2048 ! 3 ' Gt 24 :
: : : : : : : : o LN 1
{ F8 1 73 ! 17:59:14! 18:04:28! 1.82 ! 5.47 ' 2048 ! 9 ' G ! 26 . :
: : : : : : : : o LN 1
L F9 1 73 ! 18:84:23' 1B:12:@4! 1.82 ! 5.67 ! 2848 . 5 ' G 26 ' END !
: : : : : : : : T 1 LINE 2.
L F10 1 73t 18:18:50: 18:15:19: 1.82  5.67 ' 2848 . S ' G ' 27 ' START !
: ! : : : : : : T LINE 2 ¢
L F11 1 73t 1B:15:14! 18:19:43: 1.82 ! 5.47 ! 2048 i 9 1 G : 27 :
: : : : : : : : T LINE 2
L F12 1 73 ! 1B:19:38! 18:24:@7: 1.82 ! 5.67 ! 2048 ! & 1 G : 27 :
: : ! : : ! : : T LINE 2 ¢
' F13 73 ! 18:24:@2: 18:28:30: 1.82 . 5.67 ' 2048 . 4 1 G 27 ! :
; : : : TUMEES © LMBER
LIMAGE  © JULIAN G T GAIN ! OFF- OF  :0F LINES!TAFZ NO ! COMMENTS
| NAME DAY :  cTART : __ETOP L eTT . L1nes LOST  ANA.IDIG.
, ' : : 1 1 LDE 2
. c1a 73 18:28:25 " 18:32:54} 1.80 ¢ 5.¢7 ' zaads s R,
: ; - : 1 ! LINE 2
L £is 23 15:32:491 19:37:19) 1.82 ! $.47 1 2mag 3. 1@ 59 :
. : : : T ¢ LINE 2
L £ye  + 73 1 1g:37:1a’ 189:41:430 1.82 ! S.47 ! 2048 o ‘g 27 START
: : : : : : T . LINE 2 ¢
L F17 ¢ 71 {0:41:38% 1@:46:@7: 1.82 ! 5.7 : 2048 7 & ¢t 27 :
: : : : : : : T LINE 2 !
. F1ig  + 73 18:46:82: 18:50:33: 1.82 ! 5,67 1 2848 ! 19 1 G 27 ! ENMD  :
: : : : : : T LINE 3¢
 Fie . 73 ' 10:54:@5' 18:50:53: 1.82 1 5.67 © 2048 ' 7 ' G ' 28 START
: : : : : : 1 LINE 3 !
| £ 73 ! 18:38:88! 19:@3:35' 1.81 ' 5.47 ! 2848 ' 11 1 G : 28 :
: : : : : : : TLINE 3¢
L Foy  + 77 i 19:p3:2I@! 19:08:17: 1.82 ' 5.47 : 2048 : 5t G _: 28 :
: : : : : : : 1 1 LINE3 !
' F22  © 73 19:88:12: 19:12:57: 1.82 ! 5.7 . 2048 : @ 1 G : 28 :
: : : : : : T 1 1 LINE 3
L F23 4+ 73+ 10:12:52% 19:17:41% 1.82 ' 5.67 ' 2048 : 9 i G ! 28 :
: ! : : : : : T 1 LINE 3
L F2q4  + 73+ 19:17:38! 19:22:45: 1.82  5.67 ' 2848 : 11 . G 11 :
: ! : : : : . LIME 3 ¢
L F25  + 73 1 10:22:4@' 10:27:58) 1.82 ' 5.67 ' 2848 : 12 1 G ! 28 ! :
: : : : : : ! 1 1 LINE 3 !
| F26 73 1 19:27:45: 19:32:52: 1.82 ! S.67 . 2848 : 9 ' G ! ©: -




BERING MOSAIC

NUMBER ! NUMBER !

1 COMMENTS

TAPE NO
ANA.

yOF LINES:

OF
LINES

GMT

. JULIAN ;

IMAGE

1DIG. ;

LOST

SET

sTOP

’
:

START

'
2

DAY

NAME

’
1

’
;-

9

1o llaB820 5

v 19:32:47, 19:41:60

73

LINE 4

3

.67 | 2848

S

828

1 19:40:01) 19:44:30

73

S

.47 2848

S

. 1.82 ¢

19:48:54

} 19:44:25:

73

F29

.- -

.+ 1.82 | 5.67 | 2648

1. 19:48:49) 19:53:19

73

LINE 4

[
[N

y 1.82 1 5.67 | 2848

19:53:14% 19:57:43

F31

LINE 4

’
.

8

2848

v 19:57:38. 208:82:67. 1.82 | 5.67 .

73

11

L 20:02:92) 20:0946:32. 1.82 | 5.467 ; 2048

73

F33

0
It

7

.67 , 2848

5

§ haB820 8

20:108:56

2274

20:086

73

F34

LINE 4

133

S.67 . 2848

20:10:51, 20:15:83! 1.82

73

F33S

LINE S

1.82 | S.47 | 28648

20:27:14, 2B8:32:25!

73

.67 | 2048

S

a2

1 20:32:208) 20:37:30

73

20:37:25) 20:42:35) 1.82 | S5.47 . 2848 | 1@

'
3

73

LINE S

1 1.82 4 5.67 , 2848 ; 11

20:47:409

20:42:39 .

73

E39

MNUMBER
'0F LINES:TAPE MO

COMMENTS

o

W

@ u

E O

2

Z
'
T8
[V
o
=z
ol
T
(40
[
E
[ =]
=z
T
L]
=!
pus
lar]
[¥Y]
[de]
<
E
-~

tANA. !DIG. !

LOST

. LINES

SET

2 DAy | START . sTop ¢

NAME

LIINE ST 3

47 | 2048 | 14

Sizi S

%3

Fao

LINE 5

L 5.67 2048

1.82

29:57:50:

L 208152540 5

73

Fa1

LINE 3

1 5.67 1 2848 11

1..82

:82:954

1

, 20:57:45!

73

Fa2

L 9.67 ¢ 2948 | 118

21 :96:::530. 1.82

:49.

(@72

Fa3

18




BERING TRAMSIT.2

(LOW ALTITUDE)

g . . ' 5 . NUMBER | NUMBER . .
VIMAGE 1 JULIAN | GMT . GAIN | OFF- aF 'OF LINES!TAPE NO ! COMMENTS
L NaME | DAY | START | STOP . . SET L LINES | LOST IANA.:DIG..: ;
E F1 E 7 ; 21:14:56; 21:16:46; 1:..82 ; 5.67 | 2948 ; 5 . H ; 31 i}

; F2 ; 73 ; 21:16:41; 21:18:95; 1.82 ; 5.567 : 2848 ; 8 ; H E 31 ; :
E ES ; B ; 21:18:00; 21:19:24; 1.82 ; 5.67 . 2048 ; 9 E H E 31 ; i
; Fa ; 73 E 21:19:19; 21:2@:43; 1,.82 ; SlI67 ; 2848 ; 8 E H ; el ; ;
; 25) ; 73 E 21:2@:38; 21:22:02; 1182 E 5.67 ; 2948 ; 7 ; H ; 3, ; ;
; Fé ; 78 E 21:21:57; 21:23:21; 1182 ; 5.67 ; 2848 ; 2 ; H ; 31 ; E
E R.7 ; 73 ; 21:23:16; 21:24:39; 1.82 : 5.67 : 2048 ; 8 ; H ; 31 ; ;
; F8 E 7S ; 21:24:34; 21:25:58; 1.82 ; 5.67 ; 2848 ; 9 E H ; 31 ; i
; ES ; 73 E 21:25:53; 21:27:12; 1.82 E 5.67 ; 2048 ; 49 ; H ; Sil ; E

x ALL DATA ACQUIRED AT LOW ALTITUDE (5K’ 6K’') AND AT EXTREMELY RAPID SCAN RATE

: ; ' ; : 1 NUMBER | NUMBER | ' .

VIMAGE | JULIAN | GNT * GAIN | OFF- ! aF 10OF LINES!TAPE NO ' COMMENTS |

¢ NAME | DAY ! START | STGP ¢ . SET . LINES | LOST 1ANA.:DIG.: :

E F1 ; 73 ; 21:35:01; 21:39:22; 182 ; 5.67 ; 2048 ; 8 ; H ; 82 ; ;

E ER ; 23 ; 21:39:17; 21:43:37; 1.92 ; OlAEr ; 2048 ; 9 : H ; 32 E ;

; 2 ; 73 ; 21:43:32; 21:47:50; 1.82 E 5.67 ; 2048 ; 8 ; H ; 32 ; ;

; Fa ; 73 ; 21:47:45; 21:52:92; 1.82 ; SLi6i7 ; 20848 ; 3 ; H ; 8i2 ; ;

L ES ; 73 ; 21:51:57; 21:56:14; 1.82 ; 5.67 ; 2848 j 6 ; H ; 32 ; i

; Fé& ; 73 ; 21:56:@9; 22:0@:25; 1.82 ; 5.67 ; 2848 ; 6 ; H ; 32 ; ;

E E:7 ; 2 ; ‘2.@0:20; 22:04:37; 1.82 ; Sl ; 2848 ; oA ; H ; 32 ; ;

E F8 ; 23 ; 22:04:32; 22:08:49; 12872 ; 5.67 ; 2848 ; S ; H ; 32 ; ;

; Fo i 7 ; 22:@8:44; 22:13:0@5 1.82 E 5.67 ; 2848 ; 3 ; H ; 32 i ;

E Flg E 73 ; 22:12:55; 22:1?:12; 1.82 ; 5.67 ; 2048 ; 4 E H ; 33 E ;

; E1Y ; 73 ; 22:17:@7; 22:21:23; 1.82 : 5617 I 2048 ; 6 E H E 83 ; E

E B2 ; 73 E 22:21:18; 22:25:35; L1872 ; 5.67 ; 2848 ; -} ; H ; 33 E ;

; F13 ; 73 ; 22:25:3@; 22:29:47; 1.82 i,5.67 ; 2848 ; 7 ; H 5 33 E ;

20



BERING TRANSIT.3

NUMBER | NUMBER |
OF LINES

1 COMMENTS |

TAPE NO

: OF :
LINES

OFF-
SET

GAIN

GMT :

JULIAN

'
"

P IMAGE

DIG.

ANA.

[
2

LOST

START . sToP

DAY

NAME

S.67 2848

1.82

122229242, 22:33:59.

72

1.82 ! 5.67 . 2@48

222381512

; 73 1 22:33:54.

F13

L 9.67 . 2848

1.82

22:408:35.

22:38:87

7S

CHUKCHI TRANSIT.1

NUMBER | NUMBER |
.OF LINES

. COmmMENTS |

TAPE NO

OF
. LINES

OFF-
SET

GAIN

GnT h

v JULIAN |

IMAGE

DIG. :

1ANA., |

LOST

STOR

START

DAY

NAME

. 5.47 [ 2848

1..182

19:18:53:

p 19:15:808:

74

=1

L La82 G iSL T 2048

i 19218248 19:22:39

74

'
'

5.67 ¢

ey

20848

. 1.82

19:26:25

19:22:34:

74

F3

1 1.82 | 5.67 . 2648

19:38:12

'
'
'
.

b 19:26:20

74

Fa

34

: 95.67 . 2848

1.82

19:33:58.

19:38:87

74

-- -4

ES

-- -4

1 1.82 1 5.67 | 2848

19:37:44

74

19:33:53°

L 5.487 | 26848

19:37:39. 17:41:58: 1.82

[
'
'

74

.67 2848

S

v 19:41:45} 19:46:15; 1.82 |

74

Fg8

v 1.82 | 5.67 | 2848

t 19:46:18: 19:58:48

74

o 182 5. Sl62 N 2848

L 19:58:35; 19:55:85

74

Fl@e

1 1.82 ¢ 5.67 : 2848

1 19:55:88; 19:59:29

74

e

v 5.67 . 2648

1.82

} 18:59:24: 28:83:54.

74

F12

21



'
'
'
'
.
'
'
]
1
'
[
.
[
1
'
1
'

COMMENTS
LINE 1
LINE 1
LINE 1
LINE 1
LINE 1
LINC |
LINE 2
LINE 2
LINE 2
LINE 2
LINE 2
LINE 2
COMMENTS
LINE 2

DG

DIG.
36
3s
35
37
37
37
S

'
1}
'
g
'
'
'
1
0

LANA.

e

‘ANA.
I

LOST
4
LOST

12

NUMBER
.0F LINES:TAPE NO

701

NUMBER
OF LINES!TAPE NO
1614

'
1
'
:
'
]
'
.
'
'
:
[
'
1
[
[]
I
'
1}
'
}
'
'
'
1
'

NUMBER
oF
. _LINES
2048
2048
2048
2048
20648
2048
2048
2648
2048
2048
2048
2048
2048
NUMBER
OF
LINES
2048

'
1
'
.
'
'
'
.
0
1
'
1
»
'
1
'
0
[
'
'
'
'
'
'
1
0
.

SET
5.67
5.67
5.67
5.67
5.47
5.67
5.67
5.67
5.67
5.47
5.47
5.67
.67
OFF-
SET
5.67

! OFF-
5

CHUKCHI MOSAIC

GAIN
15182
1..82
1.82
1.82
1..82
182
K182
1.82
1.82
1.82
1.82
1.82
1..82
GAIN
1.82

'
1
'
»
.
.
.
'
.
'
.
'
.
[
.
'
.
1l
'
.

:225

1£:54¢
s120K

STOP
20:08:18
20:12:36
205210 1.2
20:25:29
20:29:484
20:44:23
20:49:25!
20:54:27.
28:59:28
21:04:36

STOP
21:05:18

29:
20:51
20:39

GMT
GMT

228
1215

START
20:93:49:
29:08:13.
2051243 5
20:146:49.
2@:21:@6;
20:25:24.
20:29:41.
20:34:15.
202394217
20:44:18.
20:49:29.
20:59:23

START
21:04

28:54

JULIAN |

1
'
L
[
[
'
[
'
[
1
'
'
'
[
L
'
’
1l
]
.
'
1
'

DAY
74
74
74
74
74
74
74
74
74
74
74
74
JULIAN
DAY
74

NAME
F1
F2
F4
§5 o
Fé
F7
F8
F9

F13

NAME

. IMAGE
IMAGE

L 9.67 . 2048

.82

o™
"

[oF]

21:08:63 21:1

74

]
il
'
Il

LINE 3
LINE 3
LINE 3
LINE 4
LINE 4
LINE 4
LINE 4

9
3
846
S
S
6
4
b4

'
'
'
'
'
[
'
I
'
’

2048
2048
2048
2048
2048
2048
2048
2048
2048

.
)
'
'
1
'
[
[
.
'
]

9.67
5.67
5.67
5.67
S67.h
5.67
D14
5.467
b7

5

'
.
'
L
'
'
»
:
'
.
[
1
[
[
2

1.82
1.82
1.82
1.82
.82
1.82
1.82
1.82
1.82
1.82
1.82

22

1

'
1l
]
'
]
]
[
Il
'
2
[
1
1’
I
[

21:146:45
21:21:03
2151252021
21:29:40
21:33:58;
21:34:04.
21:44:24
21:49:22
21:54:26
2112595185
22:04:16.

292182
17
59:13

138121240,

21:14:40
21:20:358
211229/ 850
202330 53
218 U21E
21:44:19
21:49

21:54:15

2
21
21

'
I
'
1
'
2
'
1
[
'
.
'
L
1’
Il
'
Il
[
.
'
'

74
74
74
74
74
74
74
74
74
74
74

Eil:d
F¥1:5)
F26

I




CHUKCHI mMOsaIC

NUMBER | NUMBER |
OF LINES

. COMMENTS |

TAPE NGO

. oF :
LINES

OFfF -
' SET

GAIN

GMT

. JULIAN |

IMAGE
. _NAME

DIG.

LANA.

LOST

[
]

ST10P

[
2

START

DAY

LINE 4

L 5.467 | 2048

22:09:14: 1.82

i 22204511

749

£27

'
L

LINE 4 |

P 5.67 1 2848 | 738

22:09:09;: 23:11:17; 1.82

74

I $.48 . LINE S

3

2048

5.67

22:14:02. 22:18:22: 1.82

74

F29

40 . LINE S

'
s

1.82 | 5.47 . 2048

*
.

2212122237

| 22:18:17!

74

F30

\5.67 | 2848

22:26:52. 1.82

} 22:22:32:

74

F31

'
L

98 @ LINE 5

7

2048

L 9.67

1.82

\ 22:26:47, 22:31:87!

74

. LINE 5

48

! 567 % 26048

122930502 2270355225 1.82

74

£33

Z

. 5.47 | 2048

222351 1.2l 2243936 1..82

74

F34

i) =t

90 % WINESS

I

L 5.47 1 2648 . 443

! 22:39:31.% 22:42:05) 1.82

74

*
.

LINE &

8

v 5.67 . 2048

1.82

22:50:08.

} 22:45:09.

74

F36

LINE &

.67 | 2048

S

1.82

1 22:50:03: 22:55:06!

74

E372

*
2

LINE ¢

1_22:95:01; 23:00:64; 1.82 | 5.67 ; 2048

74

S

L 5.67 | 2648

23:05:01. 1.82

{ 22:59:59:

74

E39

*
i

NUMBER | NUMBER |
OF LINES

TAPE NO | COMMENTS

ANA.

. of '
LINES

QFF-
SET

GAIN

GMT i

1 JULIAN

IMAGE

DIG. .

[ '
K 1

LOST

START | STOP

DAY

NAME

LINE &

2048

' 2330996 23:109:598 1.82 | 567

74

F40

[
L

v LINE 6

q1

v 23:09:54) 23:14:57% 1.82 . 5.67 . 2648 .

74

Fa1

'
1

. 5.67 , 2048

230 1MqiiH20 232 230 15582

]
*
'
!

74

F4?2

[
.
'
2

23



CHUKCHI LOW ALTITUDE

»

NUMBER
OF LINES!TAPE NO

NUMBER

COMMENTS

OF
LINES

OFF-
SET

. GAIN

GMT

JULIAN

:DIG.

ANA.

LOST:. ¢

: START STOP

DAy

NAME

DIAGONAL |

. 5.67 | 2048

1.82

231318513120

74

23:37:084.

DIAGONAL |

LINE
DIAGONAL

2

» 4

i 9.67 1 2848

1.82

v 23:38:27! 23:39:53!

74

LINE :

DIAGONAL

L 5.67 . 2848

1.82

v 23:39:48, 23:41:13.

74

F3

'
’

42

LINE
DIAGONAL

J

.67 | 2648

5

} 23:41:087; 23:42:32: 1.82

74

1.82 | 5.67 .| 2848

231814312152

\ 23:142:27!

74

[&5)

DIAGONAL |

L 9.67 | 2048

1.82

; 23:43:47: 23:45:13:

74

Fé

DIAGONAL |

425

LINE oy

DIAGONAL

J

.67 20948

5

; 23:45:68; 23:446:34: 1.82

74

42 .

LINE
DIAGONAL

J

1.82 . 5.67 , 2648

23:47:55

1 23:46:29.

74

LINE
DIAGONAL

+ 23:47:58; 23:49:195, 1.82 . 5.47 , 2648

74

LINE
DIAGONAL

5.67 , 2648

i 1282

23:58:35

} 23:49:18!

74

1.82 | 5.67 . 2848

23151356

1 2356230

74

DIAGONAL

LINE
DIAGONAL

'
i

493

.67 2648

5

i 23950y 28538171 182§

74

v 23:53:12) 23:54:38, 1.82 | 5.67 ; 2848 |

74

F13

NUMBER
OF LINES!TAPE NO

NUMBER |

COMMENTS

oF
LINES

OFF -
SET

]
.

GAIN

Gt

'
[

v JULIAN

IMAGE

:DIG.

ANA .

i LOST ¢

ST0P

START |

DAY

NAME

DIAGOMAL
LINE (END)
PERPENDIC-
ULAR LINE

'
A

g

J

'
I

. 1.82 1 5.67 . 2848

b 2854383 231555310

74

'
_t

43

J

1.82 : 5.47 . 2848

23:58:51

i 23152026

74

PERPENDIC -
ULAR LINE

i

J

1.82 ! 5.67 . 2848

PR:608:108

v 23:58:46.

74/75

Flé

PERPENDIC-~
ULAR_LINE

: 43

J

. 00:00:65. 00:81:29; 1.82 . 5.47 . 2848 .

75

F127

PERPENDIC-
‘ULAR LINE

'
1S

' 43

J

. 5.67 ¢ 2848 |

08:01:24, ©9@:82:48: 1.82

75

PERPENDIC-
ULAR LINE

r 43

J

. 5.67 . 2848

1.82

, 08:82:43, 08:83:33.

75

24



CHUKEHI TRANSIT.2

NUMBER | NUMBER |
.0F LINES

. COMMENTS

TAPE NO

oF
LINES

QFF-
SET

GAIN

GMT i

JULIAN

L IMAGE

.DIG.

ANA.

LOST

STOP

START

'
2

DAY

NAME

'
L

. SEA ICE

44

J

L 5.67 ¢ 2048

1.82

. 08:12:09, 00:17:008.;

745

.

: SEA ICE

44

. 2048

. 00:16:55) 00:21:45! 1.82 | 5.67

2D

F2

. SEA_ICE

44

1.82 | 5.467 | 2048

00:21:40: 00:246:29.

[
0

75

i SEa ICE

44

J

. 09:26:24, 00:31:14, 1.82 ; 5.67 . 2048

75

SEA ICE

v 5.67 1 2048 |

1.82

, 00:31:09, 00:35:59,

73

'
.

SEA ICE

5.67 | 20848

y 8B:35:54, 00@:41:15! 1.82 |

pis)

SEA ICE

1.82 ¢ 5.467 | 26048

BB:446:37

, £0:41:10.

75

L84 § SEW ICE

J

2048

1 5.67

00:51:57. 1.82

. 00:46:32.,

75

. SEA ICE

44

L 9.47 | 2648

90:57:17;, 1.82

. 00:51:52

25

. 00:57:12) B01:02:37. 1.82 ! 35.47 . 2848

75

.47 , 2048

3

:B7:56% 1.82 |

a1

' 01:82:32)

2:5

01:07:51, B1:13:17: 1.82 . 5.47 . 2048

Vi)

©
2
T
)
.
2l
<
Lar]
@
S
(]
o~
~
~0
W
o~
[}
—
~0
L)
@
—
.
—
@
o
—
M.
—
.
—
@
W
~

NUMBER | NUMBER !
10F LINES

. COMMENTS !

TAPE NO
LANA.

oF
LINES

OFF -

GAIN

GMT

\DIG. !

LOST

oSBT

sTQP

START

bAY

LAND

91:23:56. 1.82 S5.67 2048

(2)i B S

23

LAND

.47 . 2048

S

v 0123251 01:29:184 11..82

725

F13%

P 5.467 | 2048

91:29:13! ©1:34:38: 1.82

75

» S5.67 2048 .

151682

01:39:357.

. B1:349:33!

75

Fl1?7

25



APPENDIX B: INDEX TO dd FORMAT TAPES

. daPE: s ETLE v JULIAN | GMT :
: NO ; NO . FILE NAME : DAY g START ] STOP g
i 1 1 ' CRREL.1.f11 :I 69 : 01:20:19 : B1:21:55
1 2, ' CRREL. .. $12 69 I 91:21:49 : 01:23:25
1 : 3 : CRREL =1 LS : 69 : 01:23:19 : B81:24:55 '
1 ; q : CRREL.1.f14 ; 69 ' 01:24:49 :‘ 0132246225 '
; 1 E S : CRREL.1.f15 : 69 : B1:26:1°9 : @:1227738S :
: 1 ' 6 : CRREL.1.f1¢& : 69 81:27:49 E 0112294232 :
; 1 7 j CRREL.1.f17 I 49 A1:29:26 ' 01:30:57 '
i 1 ; 8 ' CRREL.1.f18 ' 69 ' 01:30:51 ' 01:32:22
S 1 ': 9 .: CRREL.1.f19 : 69 ; B1:32:16 ‘I 91:33:47 '
; 1 : 18 ' CRREL . 1:2£20 ' 69 ' 81:33:41 : B1.:35:12 ;
TAEE & EILE | vooJueran GnT :
NO . 1o L FILZ NAME d DAY . START : cT0P .

' 2 : 1 E CREEL 1. fEl : x4 : 91:85:18 Bl:06:572
: 2 2 CRREL..1.f2 69 ' 81:084:47 681:08:24
‘ 2 : 2 CREEL .2 ofS 6° 81:088:1°9 @il 2169955
‘ 2 ' q CRREL.1.f4 69 681:89:49 B RIS
; 2 ' ) : CRREL.1.f5 I &9 : (21 038 B G G . Gl 22255 '
i 2 E 6 : CRREL.1.fé6 . 69 : B1:12:49 : B1:14:25 :
2 : 2 ' CRREL.1.f7 : 69 ' 01:14:1°9 : GRS &)
; 2 : 8 : CRREL.1.f8 ' -4 B1:15:49 @Ik 17225 '
; 2 E > E CRREL.1.f? l 69 : B1:17:19 ' B1:18:55 :
' 2 ' 18 ' CRREL.!.f180 ' 69 : 81:18:49 ‘ Ol 26223

27



58

STQP
01:36:02
805891
08:5£:54
00:58:24
00:59:59
81:01:32
01:83:09
01:04:23
91:05:34

STOP
01:06:52
81:08:10
01:09:28
91:11:24
91:12:
01:14:14
01:15:42
01:17:088
01:18:34
01:20:00

STOP
01:21:24

09:

GmT
GMT
GMT

START
91:35:088
00:52:15
090:53:45
80:55:14
90:56:48
09:58:22
09:59:53
01:02:55
01:84:17

START
81:085:28
91:06:44
01:08:04
01:09:22
01:11:18
91:12:44
01:14:18
01:15:34
01:17:82
91:18:28

START
91:19:54

;. 01:01:24

.
X
[
3
.
'
I
.
2
'
2
'
!
0
.
'
'
=
'
.
'
'
1l
[
.
[
.
'
Il
'
]
'
'
1
'
'
.
'
'
1
[
240
'
2

JULIAN
DAY
&9
79
72
72
72
72

2
72

JULIAN
DAY
72
72
22
A
72
72
72
72
72

JULIAN
DAY
72

'
'
[
.
.
'
Kl
.
'
'
'
.
’
'
S
’
'
.
’
'
'
.
'
I
|

.f19
.f14
.f15

FILE NAPME
FILE NAME
52
ora

2
FILE NAME

CRREL.1.f21
CRREL.2.f!
CRREL .2.¥2
CRREL .2.€3
CRREL.2.f4
CRREL.2.f5
CRREL.2.f8
CRREL.2.f7
CRREL.2.f8
CRREL.2.f9
CRREL
CRREL.2.f11
CRREL .2.f12
CRREL .2.€13
CRREL
CRREL.
CRREL.2.f16
CRREL.2.f17
CRREL.2.f18
CREEL..2.F19
CRREL.2.f28

FILE

NO

1

2

S

q

&)

[

7

8

9

16
FILE

NO

1

2

3

q

9.

7

8

7,

19
FILE

NO

AL

TAPE
NO
TAPE
NO
TAPE

e o e |J o= oo ce cnfoe crar mcdae cof ae o
o~ @ a ® ~0 o~ @ T
M) - o = [ ® o~ P
o o 5 o o o & e
o~ o e ~ @ ® — o
o~ o~ o~ o~ o~ 2] M )
) P s e ™ - o o
L] Ll - - Ll - - -
® ® ®) o ® ® ® ®

RN PISDIN SR - RS, SR SIS —
® 0 o~ 2] < ) ~0 o~
~ < — ) ® ™) n o~
o per o o8 o - e .
- o~ < ) ~ @ o~ —
o~ o~ ~ o~ o ~N o ]
= & ol - o e o o
~— L] L] - — - L] L]
® ® ® ® (o] o ® ®
o~ o~ o o o o~ o I
~ ~ ~ ~ ~ ~ ~ ~
— N ”M o ) ) ~ @
o o o~ ~ o~ o~ o~ ~
- - - - + ¥+ + !
o~ o o~ o~ o~ o~ [ o~
o p: d o d o ¥ e
- - - =] — o - -
] ] w w w "] ] ]
x @ [ © o o @x x
[+4 o x o [ [v3 [v3 ©
=) o @) Q) o &) o
o~ 4] < n ] ~ @ o~
n v n, ") | n ) n,

Srieclte milime ol e mahad weles e dlen ol comed

91:33:080

. 91:32:48

72
28

CRREL.2.f29

18




TAPE

FILE

JULIAN

GMT

. ND_ © NO__: FILE NAME DAY ' START g STQP C
- : 1 ! TRANSIT.1.f1 &é L 21:52:30 ! 21:59:32 :
_ : 2 TRANSIT.1.f2 ! bé L 21:50:27 ! 22:84:28 ]
L s : 3! TRANSIT.1.£3 . bé . 21:84:23 ! 22:89:37

E 6 : 4 TRANSIT.1.f4 : bé { 21:89:38 ! 22:15:02 :
L s ; S . TRANSIT.1.fS ! bé © 22:14:55 . 22:28:27
- ; b i TRANSIT.1.f6 b6 © 22:26:28 ' 22:25:53 ;
_ : 7 i TRANSIT.1.f7 bé \ 22125:86 | 22:31:19

L s ; 8 . TRANSIT.1.f8 ! bb L 22:31:12 ' 22:36:44 :
© TAPE | FILE ! ¢ JULIAN GMT ;
! NO ! NO ! FILE NAME . DAY i START : STOP :
. E | i TRANSIT.1.f9 ! bé { 22:36:37 i 27:42:88
L : 2 . TRANSIT.1.flp: &b | 22:42:81  © 22:47:33 :
. : 3 TRANSIT.1.*11: 54 | 22147326 1 22:52:59 :
L7 | 4. TRANSIT.1.f12: b6 . 22:50:88_ : 22:55:59
L7 : 5 . TRANSIT.1.f13: &b © 22:55:25 1 23:@8:11

; 7 ; b ; TRANSIT.2.f1 E 69 ; B2:49:31 ; B2:54:18 E
L7 : 7 TRANSIT.2.f2 49 . 82:54:12 : 82:58:52 :
L7 : & i TRANSIT.2.f3 ! 49 | 82:58:46 ' 81:83:27 .
© TAPE ! FILE © JULIAN ! GM ]
. NO ' NDO . FILE NAME DAY '  START : STOP ]
L e E 1! TRANSIT.2.fd ! 49 | 93:83:21 | 83:08:02 :
. 8 : 2 TRAMSIT.2.f5 49 | 83:07:56 ' 83:12:35 :
g : 3 ! TRANSIT.2.f5 49 | 83:12:29 ! @3:17:10 :
. g E 4 TRANSIT.2.f? : 49 © 83:17:84 ! 83:21:44 :
o : 5 i TRANSIT.2.f8 : 49 | 83:21:38 ! 83:29:25 ;
L8 E 6 TRANSIT.2.f9 &9 | 83:29:19 ! @3:33:42 ;
. g ; 7 . TRANSIT.2.t1@: 49 ' ©3:33:3¢  : 83:38:88 E
. 8 : 8 ! TRANSIT.2.f11! 49 . 83:38:54 ! 83:42:21 ;

29




STOP
83:43:20
63:47:40
B3ESNESY
B3:56:19

[
)
'
.
[
2
.
.
'
Il

GnT

START
B83:38:54
93:43:14
03:47:34
03:51:53

JULTAN
DAY
69
69
(%4
69

FILE NAME

CHUK.1.f1
CHUK.1.f2
CHUKX.1.f3
CHUK.1.f4

'
[
1
'
.
'
.
'
'
'
.
L

1
2
q

FILE
NO

TAPE
NO

04:83:395

03:56:13

&9

t CHUK.1.f95

S

04:09:11
B4:14:24

, A4:83:28
! B4:89:05

62
69

CHUK.1.fé
CHUK.1.f?

6
7

i A4:14:18 y 04:19:37

69

. CHUK.1.€8

8

STOP
57:07

SToP

04:24:50
B4:33:21
84:37:80
04:41:22
04:45:45
B84:56:89
65:81:16
B85:846:28
95:11:460
B5:16:51
B85:29:23
B5:27:44
85:31:5°9
85:3¢4:12
B85:490:24
95:44:37
95:46:18
06:02:58
06:07:52

84

GmT
GMT

04:19:31
B84:24:44
START
04:36:54
B4:491:16
84:45:39
64:56:83
B84:55:59
05:01:18
05:06:22
B85:11:34
B5:16:45
START
85:23:24
85:27:38
05:31:53
05:36:04
95:490:18
B5:449:31
B5:58:14

, 04:32:38

P B6:02:52

69
&9
JuLlIan
DAY
&9
69
£9
68,
69
&9
69
69
69
69
JULIAN
DAy
&9
69
69
(-3
69
69
69
69

30

FILE NAME
FILE NAME

CHUK.1.€9
CHUK.1.f18
CHUK.1.f11
CHUK.1.f12
CHUK.1.f13
CHUK.1.f14
CHUK.1.f15
CHUK.1.f16
CHUK.1.f1?
CHUK.1.f18
CHUK.1.f19
. CHUK.1.f20
CHUK.1.€21
CHUK.1.f22
CHUK.1.€23
CHUK.1.€25
CHUK.1.f26
CHUK.1.f2?7
CHUK.1.f28

. CHUK.1.f24

9
10
FILE
NO
1
2
3
q
S
6
8
9
10
FILE
NO
1
2
3
4
S
6
2
8

TAPE
NO
10
18
18
16
10
18
19
TAPE
NO
11
11
11
11




Gmr

JULIAN

tARE. % BILE i

g DAY . START : STQP ;

FILE NAME

NO

@& 1835

06:086:35

69

it CRUKL 29

1

sl 1o ; BE:16:20

86

69

. CHUK.1.f38@

2

06:15:24

L9

St

5 ICHUK: 1.t

3

B6:21:19

62

[
s

. CHUK.1T.$32

4

:14

St

3 L P&

H

246

86

6°

. CHUK.1.£f33

)

B46:31:68

69

. CHUK.1.f34

6

GMT

JULTIAN

TAPE | FILE |
NO

STOP

DAY " START

FILE NAME .

NO

! @h2 39256

35

315

B¢

&9 b

. CHUK.1.f35

1

258 1 B5:44:10

3L

06

69

CHUK.1.f34

229

06:48

B£:44:94

&9

\ CHUK.1.f37

S

B86:48:18 ; B6:52:38

69 ;

. CHUK.1.f38

q

: 08

. 07:08

32

5212

B&:

&9

. CHUK.1.f39 .

5)

13

Gn1

'
e

JULIAN

'
.

TaPE | FILE

STOP

START

DAY

FILE NAME .

NO

NO

07:83:53

06:58:40

'
.

&9

¢ CHUK.1.fd@

1

07:08:59

:03:47

87

&9

. CHUK.1.fdal

2

07:14:05

97:88:53

! _CHUK.1.f42

3

87:19:12

87:13:59

69

. CHUK.1.f43

q

07:24:19

B7:19:06

&9

1 CHUK.1.fd44

S

07:24:28

087:24:13

&9

. CHUK.1.f45

6

GmMY

JULTIAN

TAPE | FILE |

STOP

START

: DAY

FILE NAME

NO

31:89

07

T2

26

87:

&9

v CHUK.1.f4é6

1

:35:19

a7

93

B7:31:

&9

. CHUK.1.f47

2

239232

a7

B7:35:13

69

. CHUK.1.fda8

3

07:43:42

:39:26

87

&9 :

CHUK.1.f49

q

:47:18

a7

B87:43:3¢6

69

. CHUK.1.£58

5

87:55:008

49::49

87:

69

+ CHUK.1.€51

<)

:94:54 . 08:08:85

87

69

+ CHUK.1.£52

7

08:05:89

B7:59:59

69

¢ CHUK.1.f53

8

08:18:15

83

f8:05:

69

CHUK.1.f54

i 08:14:03

18:09

a8

69

v CHUK.1.f55

10
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v TAPE | FILE | v JULIAN (cluki !
: NO ! NO i FILE NANME : DAY : START : STOP :
é 16 g 1 g CHUK.1.f56 ; 49 ; 98:15:45 ; 88:19:57 ;
E 16 E 2 E CHUK.1.f57 ; 69 ; 88:19:51 . 88:24:82 i
? 16 é 3 E CHUK.1.f58 ; 69 ; 88:23:546 ; 88:25:18 ;
E 16 g 4 E CHUK.1.f59 ; &9 E 88:27:12 ; 88:32:23 ;
i 16 E 5) ; CHUK.1,fé0@ j &9 ; 88:32:19 E 88:37:87 ;
3 ARE. & MBLLE. v JuLIAaN g GNT "
, NO ] NO v FILE NAME 4 DAY ] START 5 STOP H
; 17 : 1 : BEAU.TRAN. f1 : 71 : 16:084:58 ' 16:89:13 E
; 17 ; 2 ; BEAU.TRAN.f2 ; 21 ; 16:09:87 E 16:13:38 ;
; 17 ; 3 ; BEAU.TRAN.f3 ; 211 ; 16:13:32 ; 16:18:02 ;
; 17 ; 4q ; BEAU.TRAN. f4 ; 7.1 ; 16:17:56 ; 16:22:26 ;
; 17 ; b] ; BEAU.TRAN.f5 ; 71 ; 16:22:20 ; 16:26:58 ;
; 17 ; é ; BEAU.TRAN.fé ; 71 ; 16:26:44 ; 16:31:14 ;
; 17 ; 7 ; BEAU.TRAN.f? i 71 j 16:31:88 ; 16:35:38 E
; 17 ; 8 ; BEAU.TRAN. f8 : 21 ; 15:35:38 5 16239855 ;
; 17 ; 9 ; BEAU.TRAN.f9 | 21 ; 14:39:49 ; 16:44:12 ;
L, 17 E 10 E BEAU.TRAN.fl@E 721 ; 16:44:86 ; 16:48:30 ;
¢ TAPE | FILE v JULIAN GMT :
X MO i NO . FILE NAME : DAY : START : STOP 3
i 18 ' 1 : BEAU.TRAN.fll; 71 E 146:48:24 : 1464:52:47 E
; 18 ; 2 : BEAU.TRAN.fIZ; 2] ' 16:52:41 : 16:57:82 :
; 1e : & . BEAU.TRAN.le; 71 ' 152561 52 Qe En '
; 1€ ; 4q 5 BEAU.TRAN.fldE 71 ; 17:91:14 ; 17405 :36 ;
: 18 ; 5] ; BEAU.TRAN.fISE 71 ; 17:8%:30 E 17:89:52 E
; 1€ ; 6 ; BEAU.TRAN.fIéE 71 ; 17:89:46 ; 17:14:88 ;
E 18 ; Vi i BEAU.TRAN.fI?E 71 ; 17:14:86 ; 17:18:28 ;
i 18 ; 8 ; BEAU.TRAN.leE 21 ; 17:18:2¢6 j 17:22:42 ;
; 18 ; ki E BEAU.TRAN.fl?E 21 ; 17:22:36 E 17:26:41 E
; 18 ; 18 ; BEAU.TRAN.fZBE 71 ; 17:26:35 E 17:30:40 ;
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© TAPE ! FILE | T JULIAN | 5nT :
L MO NO i FILE NAME DAY ' START ' STOP

L 19 11 BEAULTRAN.f21: 71 ! 17:38334 ¢ 17:34:39
4o 1 2 BEAU.TRAM.£22 71t 17134133 ; 17:38:38 ?
19 13 BEAULTRAM.£23! 71 ¢ 17:278:32 ' 17:42:38 i
L 19+ a4 ! BEAU.TRAN.£24' 71t 17:42:32 ' 17:44:28
19 1 5 BEAU.TRAN.£2S 71 ! 17144322 ! 17:58:12
L 19 1 &\ BEAU.TPAN.f2&' 71 % 17:58:84 ! 17:53:57

L 19 17 BEAU.TRAN.£27. 71 ! 17353:51 ' 17:57:42
19 8 BEAU.TRAN.f2B 71 ! 17:57:36 | 1B:@2:0%
.19 o . BEAU.TRAN.4290 71 i 18:@1:59 . 1@:@4:84
19 1 1@ BEAU.TRAN.£3B! 71 ! 18:@5:58 : 18:10:01

" TAPE | FILE | © JULIAN ¢ Gnt "
' MO ! NO ! FILE NAME _: DAY _: _START __ . __ STOP :
. 28 i 1 i BEAU.TRAN.f31: 71 ! 18:89:55 ' 18:14:87

; : . : ; : :
28+ 2 i BEAU.TRAN.€32' 71 ' 18:14:81 ' 1B:19317
28 . 3 . PEAU.TRAN.33' 71 ' 1B:19:11 ' 18124325
. 28 . 4 ! BEAU.TRAN.34! 71 : 18:24:19 ' 18:29:34
. 28 . s ! BEAU.TRAM.3S' 71 1B:29:28 ' 1B:34:43
{28t & i BEAU.TRAN.36: 71 ! 18334337 ' 1B:39:28

. 28 i 7 i BEAU.TRAN.37: 71 ! 18339:22  : 18:43:26 !
.\ 28 8 ! BEAU.TRAN.£3B: 71 . 18:43:20  : 1B:47:24
L 28 i 9 i BEAU.TJAN.f39: 71 ! 18:47:18 ! 1B351:22
28 . 18 . BEAU.TRAN.48! 71 1 18:51:16 ! 18:55:28
" TAPE [ FILE ° . JuLlaN | GNT :
© N0 NO__: FILE NAME ' DAY : START . _ sTgP :
.21+ 1 i BEAU.TRAN.fA1: 71 18:55:14 ! 1B:59:1B
21 2 . pEau.TRAN.42% 71 ! 1B:59:12 ! 18:83:16
a1 v 3 . BEAU.TRAN.43: 71 : 19:83:18 ! 19:87:14

' 21 ' 4 i BEAU.TPAN.f44! 71 i 19:87:8B ! 19:11:12
.21 s . PEAU.TRAN.FAS! 71t 19:111:@6 @ 19:15:18
L oyt & . BEAU.TRAN.f4&. 71 ! 19:15:@4 ! 19:19:89
.21+ 7 . BEAU.TRAN.f47. 71 ! 19:19:@3 i 19:23:87 '
. 21 B . BEAU.TRAN.fA8: 71 ! 19:23:81 : 19:27:04
; 21 ' 9 BEAU.TRAN.M?; /1 19:26:58 ! 19:31:82 '
L 21 ' 10 i BEAU.TRAN.£5@ 71 i 19:38:56 ! 19:34:59
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T TAPE . FILE ! T JULIAN Gt :
© N0 . NO__: FILE NAME__ ' DAY ' __START ___: __srtop :
L 22 ¢ 1 BEAU.TRAN.SLI 71 19:34:53 . 19:3B:5¢ ;
L 22 ¢ 2\ BEAU.TRAN.S52: 71 i 19:38:50 . 19:42:53
© 20 ¢ 3 . BEAU.TRANL£S3' 71 ! 19:42:47  : 19:46:50
22 1 4\ BEAU.TRAN.£S54: 71 . 19:46:44 . 19:50:47
{22 1 s BEAU.TRAN.£5S! 71 ! 28:07:86  : 20:11:48
.22 & . PEAU.TRAN.S&. 71 i 28:11:42 ! 20:16:29
{22 1 7 BEAU.TRAN.£57! 71 i 28:16:23 ! 28:21:31
L 22 . B . BEAU.TRAN.fSB: 71 ! 20:21:25 ! 20:26:33
22 1 o | BEAU.TRAN.£59: 71 20:26:27 . 28:31:35
L 22 1 18 ! BEAU.TRAN.6B: 71 | 20:31:29 . 20:36:36
" TAPE | FILE . T JULIAN | GnT :
© N0 ! N0 FILE NAME ! DAY ! START _ . _ &ToP :
23 i1 BEAU.TRAN.f61: 71 28:36:38 | 20:41:38

. 23 1 2 BEAU.TPAN.f&2: 71 @ 28:41:32  : 28:46:40

L 23 i 3\ BEAU.TRAM.f63: 71 ! 28:46:34 . 2@:51:41 .
. 23 4 BEAU.TRAN.f64: 71 % 2@:51:35 . 28:56:43
© 23 1 s . BEAU.TRAN.f&S. 71t 20:56:37 ! 21:81:45
23 1 4 BEAU.TRAM.£66! 71 21:81:39 ' 21:86:47

C 23+ 7 . BEAU.TRAN.f&7. 71 | 21:84:41 ! 21:11:68 !
. 23 1 8 BEAU.TRAN.68: 71 21:11:54 i 21:17:@3
. 23 i 9 BEAU.TRAN.£69: 71\ 21116357 . 21:22:06
. 23 . 18 BEAU.TPAN.£78% 71 ! 21:22:80 ! 21:27:89
" TAPE ! FILE | T JULIAN | GHT :
. N0 ! NO ' FILE NAME ' DAY _'__START __ i _ cTop :
L 24+ 1 . PEAU.TRAN.71: 71t 21:27:83  : 21:32:14
. 24t 2 . BEAU.TRAN.72. 71t 21:32:88 . 21:37:17
L a3 . BEAU.TRAN.7I. 71 1 21:37:11 i 21:42:28
. 24 i a . PEAU.TRAN.74: 71 i 21:42:14 . 21:47:23
. 24+ s . PEAU.TRAN.£75: 71 i 21147317 i 21:52:26
. 24+ & i PEAU.TRAN.76' _ 71 i 21:52:28 . 21:57:29 .
. 24 7 . BEAULTRAN.£77: 71 i 21:57:23 i 22:@82:42
. 24 . B ! BEAU.TRAN.f781 71 | 22:@2:36 ! 22:08:26
. 24t 9 ! BEAU.TRAN.79. 71  : 22:@8:28 ! 22:14:11
. 24 . 1@ PEAU.TRAN.fRG! 71 i 22:14:05 _: 22:19:55
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: TAPE & IBIEE v JULIAN | GnT 2
: NG 3 NQO . FILE NAME ; DAY ; START ; sTQP .
; 28 ; 1 ; BEAU.TRAN.fBlE 71 ; 22:19:4° ; 22:25:39

L, 20 ; 2 ; BEAU.TRAN.fBZE %l ; 22525033 ; 22133203 ;
; 255 ; 3 E BEAU.TRAN.fGZ; i E 22236157 : 224318

; in) ; q ; 8EAU.TRAN.f84; 71 ; 22:36:07 ; 22:41:21 ;
5 2% E S ; 8EAU.TRAN.f85; 71 E 22:41:1% E 22:46:29

; 29 ; ) ; BEAU.TRAN.fBég 71 ; 22:96:23 E 224551537 ;
; 25 ; 7 ; BEAU.TRAN.f87; 71 ; 22:2151 5131, ; 22:54:44 ;
E 25 ; 8 ; BEAU.TRAN.fBB; 71 ; 22256238 ; 2311001, 2i5H; ;
; 28 E g ; BEAU.TRAN.fB?; 71 ; 23:81:45 ; 23:86:58 E
; 29 ; 18 ; BEAU.TRAN.f?G; Al ; 23:06:352 ; 233182307 ;
i TARPE § FEILE & v JULIAN GMT :
; NO : NO . FILE NAME g DAY . START : STQP

5 26 E 1 ; 8EAU.TRAN.f91; a0} ; 23:12:81 ; 23:17:89 ;
; 26 E 2 5 8EAU.TRAN.f92; gk ; 23:17:83 ; 231321453

E 26 E g ; 8EAU.TRAN.f93; 73 E 23:21:47 E 23126839 ;
.; 26 ; 4 ; 8EAU.TRAN.f94; 71 ; 23125333 ; 23513152124 ;
; 26 ; S 5 8EAU.TRAN.f95; 71 ; 23151371218 ; 23:3£:108

; 26 ; [} ; 8EAU.TRAN.f96; 71 ; 23:346:04 ; 23:40:48 E
i 26 ; 74 ; BEAU.TRAN.f97; 71 ; 23:40:42 Ai 23:45:11 ;
; 26 ; 8 ; 8EAU.TRAN.f98; 71 ; 23:45:85 ; 23:49: 32 5
: 26 ; 9 E BEAU.:QQN.f??? 71 ; 23:49:26 L,23:53:5é ;
i TAPE |\ FILE v JULIAN | GMT ;
g NGO i NGO . FILE NATE : DAY H START : sTER }
E 27 ; 1 Agj BER.TRAN.I.fl; 7S ; 16:30:86 ; 16:34:44 ;
; 27 ; 2 ; 8ER.TRAN.1 f2; 73 ; 16:34:39 E 1513921206 ;
5 2.7 ; ] ; BER.TRAM.1 f3; 7 E 16:39:15 ; 121214135555 ;
L, 27 ; 4q E BER.TRAN.I.f4; 73 ; 16:43:508 ; 16:48:29 E
; 27 ; S ; BER.TRAM.l.f5; A ; 16:48:24 E 16:53:64 E
5 247 E [} E 8ER.TRAN.1.f6; 73 ; 1081219125509 ; 16:57:38 E
; 27 ; 7 ; 8ER.TRAN.1.f7; 73 ; 116357233 ; 17:82:13 ;
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. TAREl & FILE v JULIAN Gnt g
i NQ E NO E FILE NAME E DAY 3 START E STQoP E
i 37 ; 1| ECHUK.TRAN.I.flE 74 ; 19:15:68 ; 19:18:53 ;
L3 i 2 cwwmewis e isueias ¢ ysigzize |
E 37 E 3 ;CHUK.TRAN.I.fBE 74 ; 19:22:24 ; 19226225 §
; 27 : 4 ;CHUK.TRAN.I.fGE 74 ; 19:26:29 ; 1192230212 ;
L 37 ; S ;CHUK.TRAN.I.fS; 74 ; 19:36:87 ; 19:33:58 i
; 37 ; 6 ;CHUK.TRAN.I.fé; 74 ; 1933253 ; 19:37:44 ?
¢ TAPE & FILE ¢ v JULIAN | GmMT :
; NO g NO . FILE NAME i DAY i START ‘ ST0P 7
; 38 ; ] ;CHUK.TRAN.I.f? ; 74 ; 191237239 E 19:41:58 :
E 38 E 2 ;CHUK.TRAN.I.fB ; 74 ; 19:41:45 ; 19:46:15%5 ;
; 38 E 3 ECHUK.TRAN.I.f? ; 74 E 19:44:19 ; 19:58:49
E 38 ; q ;CHUK.TRAN.I.le; 74 ; 1:91:550/51815 ; 19:35:85 ;
E 38 i;f S ;CHUK.TRAN.I.fll; 74 ; 19:15/5:68 Y N SEES029, ;
; 38 ; 6 ;CHUK.TRAN.I.fIZE 74 ; 19259224 : 28:03:54
v TAPE | FILE \ JULIAN GnY ]
A NO i NO ! FILE NAME A DAY g START : cT1QP :
; 29 ; 1 ; CHUK.2,.f1 ; 74 E 20:83:49 E 20:08:18 ;
; 39 ; 2 ; CHUK 2852 ; 74 ; 28:88:13 ; 20:12:36 ;
; 39 ; 3 ; CHUK.2.f3 ; 74 ; 28:12:31 ; 2@:16:54
; 32 ; a ; CHUK.2.f4 ; 74 ; 29:16:49 ; 282102111 E
i 39 ; 3 E CHUK.2.fS ; 74 ; 28:21:86 ; 20:25:29 :
; 39 ; 6 ; CHUK.2.f6 ; 74 ; 20:25:24 ; 29:29:44 ;
; 39 ; 7 ; CHUK.2.f7 E 74 ; 28:29:41 ; 20:31:25 ;
4 TWAPE 3 FILE ® v JuLlaN g GnT :
: NO : NO ¢ _FILE NAME q DAY ; START ; STQ0P :
; a6 ; 1 ; CHUK.2.f8 E 74 ; 20:34:15 ; 28:39:22 ;
; a9 ; 2 ; CHUK.2.f9 ; 74 ; 2839217 ; 20:44:23 E
; a0 E 3 ; CHUK.2.f19 ; 74 ; 20:44:18 ; 20:49:25
; a@ ; q ; CHUK.2.f11 ; 74 ; 29:49:29 ; 20:54:27 ;
i a0 ; S ; CHUK 2. 112 E 24 ; 28:54:22 ; 26:59:28 ;
; 48 i -] ; CHUK.2.f13 ; 74 ; 20:59:23 ; 26:64:290 E
5 48 i 7 ; CHUK.2.f14 ; 74 E 21:084:25 i 28:65:16 E

39



T TAPE | FILE T JULIAN . onT
© N0 NO__! FILE NAME ' DAY ! _START __: ___STOP :
a1 ' 1 CHUK.2.f1S ' 74 21:88:83  : 21:12:26
a1 ' 2 CHUK.2.f16 . 74 i 21:12:21  : 21:16:85 -
a1 13 CHUK.2.f17 ' 74 i 21:16:48 ' 21:21:83
L a1 . 4 i CHUK.2.f18_ ! 74 i 21:28:58 i 21:25:21
L a1t S CHUK.2.F19 1 74 i 21:25:16 ! 21:29:48
a1 . 6 ' CHUK.2.£20 i 74} 21:29:35 i 21:33:58
41 7 l CHUK.2.f21 i 74 * 21373312153 ' 21:36:64 :
T TAPE ! FILE T JULIAN | Gnt :
. N0 ! NO__ ! FILE MAME ' DAY | START __: _ <cTQP
a2t 1 i CHUK.2.922 ' 74 21339321 : 21:44:24 !
42 i 2 i CcHUK.2.€23 1 74\ 21:48:19  : 21:49:22
.42 3 i CHUK.2.924_1 74 i 21:49:17 ! 21:54:28
a2 14 CHUK.2.f25 _: 74 21:58:15 : 21:59:18

L 42 1 S i CHUK.2.f26 . 78 . 21:59:13 : 22:@4:16 |
L a2 & i CHUK.2.f27 i 74} 22:84:11 ! 22:89:14
. 42 1 7 CHUK.2.928 1 74 22:89:89 ! 22:11:17
T TAPE | FILE ! T JULIAN | GnT :
. N0 i MO ' FILE NAME ‘DAY ! GTART 1 __ sSTOP -
© a3 1 i CHUK.2.£29 ' 74 22:14:82 % 22:18:72
a3 1 2 CHUK.2.£38 . 74 22:18:17 ' 223122137
L a3 3l CHUK.2.£31 1 74t 22:22:32 | 22:24:52

. 43 1 4 i CHUK.2.32 . 78 ! 22:26147 ! 22:31:07
{43 S . CHUK.2.£33 ! 74 ! 22:31:82 ! 22:35:72
. a3 ' & i CHUC.2.f34 . 74 % 22:35:17 ! 22:39:36
© 4z : 7 CHUC.2.¥35 . 74t 22:39:31  : 22:42:85
T TAPE . FILE | T JULIAN | GnT :
. N0 ! N0 : FILE NAME__' DAY . GSTART __: __ STOP :
L aa i 1 CHUK.2.f36 ' 74 % 22:45:84 ! 22:50:08 !
\aa_ ' 2 i CHUK.2.£37 i 74 % 22:50:83 : 22:55:06 |
. a4t 3 CHUK.2.£38 ! 74 i 22:55:@1 . 23:008:04
. aa i 4 ! CHUK.2.£39 . 74 22:59:59 . 23:85:01
. aa__ i 5 CHUK.2.€48 ' 74\ 23:84:56 : 23:89:59
a4 & i CHUK.2.f41 ‘' 74 % 23:@9:54 .\ 23:14:157
. a4t 7\ CHUK.2.f42 i 74 ! 23:14:52 ! 23:17:23 |
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